Objective: Adolescent mothers are at increased risk of mistreating their children. Intervening before they become pregnant would be an ideal primary prevention strategy. Our goal was to determine whether psychopathology, exposure to maltreatment, preparedness for child-bearing, substance use disorders (SUDs), IQ, race, and socioeconomic status were associated with the potential for child abuse in nonpregnant adolescent girls.
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Clinical Implications
• Potential for physical child abuse toward offspring is increased in adolescent girls with CD and (or) INTs (that is, depressive or anxiety disorders).
• Girls with CD are particularly at risk, often get pregnant during adolescence, and may not have the same protective factors as other girls.
• Treatment programs for girls with CD should consider adding skills in readiness for motherhood and healthy parenting techniques, especially for girls who have been victims of maltreatment.
Limitations
• Causal relations between the variables cannot be determined because of the cross-sectional design.
• Effects of SUDs on physical child abuse potential could not be fully examined in our study as most of the girls with these disorders also had CD.
• The CAQ has not previously been used in samples such as ours, thus the original psychometric properties described may not pertain to our study.
Y oung mothers are at increased risk for mistreating their children. [1] [2] [3] [4] [5] An ideal strategy for protecting children from maltreatment would be early identification of young women who may be at risk for perpetrating abusive or neglectful behaviour so that these problems can be addressed before they begin raising children. 6 Prior research has found that several characteristics of young mothers may increase the risk for child maltreatment. Many adolescents who become mothers meet criteria for psychiatric diagnoses, such as CD and INTs (depression and anxiety). [7] [8] [9] [10] [11] Antisocial behaviour and INT have been identified as correlates or predictors for maltreatment, with consequent negative effects on offspring development. [12] [13] [14] [15] [16] [17] [18] It is unclear whether the effects of psychiatric disorders are explained, in whole or in part, by SUDs that often co-occur. 10, 13, 19, 20 Adolescent mothers are also disproportionately victims of childhood abuse or neglect, 21 which in and of itself, often predicts future maltreatment of offspring. [22] [23] [24] [25] [26] [27] Another factor is poor preparation for transition to motherhood, such as lack of knowledge about child development, negative attitudes toward the fetus, negative self-image about bodily changes of pregnancy and child-bearing, and negative feelings about one's own mother. [28] [29] [30] [31] The demographics of adolescent mothers are not representative of the general adolescent population. The rate of teen births is inversely correlated with family income, 32, 33 and most babies born to adolescent mothers since 1991 have been in non-Hispanic black and Hispanic populations. 34 An impoverished socioeconomic environment may contribute to abuse and neglect through increased parental stress.
Most studies to date on child abuse potential in adolescents have investigated demographic factors and one other possible risk factor. However, it is important to consider the Méthode : L'inventaire de maltraitance potentielle (CAPI) a été administré à 195 jeunes filles non enceintes (de 15 à 16 ans; 54 % afro-américaines) recrutées dans la collectivité. Les diagnostics psychiatriques issus d'une entrevue structurée ont servi à former 4 groupes : le trouble des conduites (TC), les troubles internalisants (TIN, c'est-à-dire, le trouble dépressif, le trouble anxieux, ou les 2), TC + TIN, ou aucun trouble. L'exposition à la maltraitance a été évaluée par le Questionnaire des traumatismes subis durant l'enfance, et le questionnaire des attitudes envers la procréation mesurait l'état de disponibilité à la maternité.
Résultats :
Les scores au CAPI étaient positivement corrélés à tous les types de psychopathologie, à l'exposition antérieure à la maltraitance, et aux attitudes négatives envers la procréation. Le QI, les TUS et les facteurs démographiques n'étaient pas associés. Les facteurs associés au potentiel de maltraitance dans l'enfance interagissaient de façons complexes, mais le potentiel de maltraitance des filles du groupe des TC était élevé, sans égard à d'autres facteurs de protection possibles.
Conclusions :
Notre étude démontre que les adolescentes qui souffrent de TC ou de TIN sont à risque accru de perpétrer la maltraitance physique lorsqu'elles ont des enfants. Cependant, les caractéristiques de base du TC peuvent placer ce groupe à risque exceptionnellement élevé, même dans le contexte de facteurs possibles de protection. Les prestataires de traitement devraient envisager une consultation pré-grossesse sur les comportements maternels sains pour les jeunes filles soufrant du TC.
interacting effects of multiple factors. 1, 21, 31, 35, 36 Many factors believed to be associated with abuse and neglect tend to co-occur, and it is important to examine whether a given factor is an important predictor of maltreatment when other factors are considered simultaneously.
Previous work has also studied young women who were pregnant or who were already mothers. In most studies, the mothers had already abused or neglected their children. By studying girls who are neither pregnant nor mothers, we could obtain information for early, primary prevention. Research using the CAPI 37, 38 can yield valuable information to estimate future risk for abuse and neglect in nonmothers. Two studies have used the CAPI with nonpregnant, nonparent teens. Adolescents who had been abused or witnessed violence had high scores on potential for child abuse. 27 In addition, high CAPI scores were associated with placement in special education for disruptive behaviour. 39 To our knowledge, no study has conducted a multifactorial investigation about whether psychopathology, previous exposure to maltreatment, mothering preparedness, or demographic factors contribute to the potential for child abuse in nonpregnant adolescent girls.
Our study was designed to examine associations between psychosocial and demographic factors and the potential for child abuse in adolescent girls who are not pregnant and not mothers. We hypothesized that psychopathology, exposure to maltreatment, negative attitudes toward childbearing, SUDs, lower IQ, lower social class, and minority race would be associated with higher potential for physical child abuse.
Methods
Design and Participants
Our study used portions of the baseline assessment data from a longitudinal study of the effects of stress response system function on mental and physical health in adolescent girls. The longitudinal study recruited 15-to 16-yearold girls from the community through newspapers, radio advertisements, and posters that described symptoms of CD, depression, or anxiety, as well as soliciting girls without behaviour or emotional problems.
When families called in response to an ad, the girl and parent or guardian were given a brief description of the protocol and exclusion criteria. Exclusion criteria were age other than 15 to 16 years, Tanner Stage less than V, IQ of less than 70, psychosis, and a medical illness or medication that could affect the hypothalamic-pituitary-adrenal axis. The last criterion was necessary for accomplishing the main goal of the longitudinal study. If girls did not meet exclusion criteria and wanted to participate, they received an intake appointment for themselves and a parent or guardian. Ninety-one per cent of the adult informants were biological parents.
Three hundred and fifty-one parent-girl dyads were interviewed for the main study, with 207 meeting inclusion criteria and agreeing to participate. Seven of these participants were already mothers and were excluded from our study. Five subjects had missing data on all selfreport questionnaires owing to computer problems. They comprised less than 5% of the sample, thus they were excluded from these analyses. The final sample for analysis was n = 195.
Protocol and Instruments
Written informed consent was obtained from the parent and assent obtained from the girl. The girl and parent were interviewed separately, but concurrently. Transportation costs were provided and each dyad half received $20 for the interview. The protocol was approved by the Institutional Review Boards of the Research Institute at Nationwide Children's Hospital and The Ohio State University.
Dependent Variable
The dependent variable was physical child abuse potential, measured by the CAPI. 38, 40 We chose to study physical child abuse because it is the most common type of abuse. 41 Note that from this point forward in our paper, when we use the term child abuse, we are referring to physical child abuse. The CAPI is a 160-item forced choice questionnaire originally used to predict child abuse behaviour in adults. Items include: "Spanking is the best punishment" and "I do not like most children." A higher score indicates greater potential for physical abuse. It has excellent internal reliability and test-retest reliability. 37, 38 In samples of abusive parents, sensitivity was 80% and specificity was 90%. 40 Although developed for adults, it has been used extensively with adolescent parents, 31, 35, 39, 42 pregnant adolescents, 21 and in nonpregnant and nonparent female and male teens. 27, 31, 38 The psychometric properties when used in adolescents have been questioned, particularly with the use of the clinical cut points and sensitivity and specificity. 43 Adolescents also have higher mean and median scores than adults. 5, 44 Therefore, as recommended by Blinn-Pike and Mingus, 44 we used the scale score rather than the clinical cut point for adults.
Independent Variables
Psychiatric diagnoses were determined from the computerassisted National Institute of Mental Health DISC-IV, Parent and Youth Versions. 45, 46 This structured interview assesses the presence of all DSM-IV Axis I disorders. Test-retest reliability ranges from 0.43 to 0.96 for parental report and 0.25 to 0.92 for youth report. Validity data on the entire DISC-IV are not available, but validity of the previous version was tested and shown to be acceptable. 47 Other research indicates excellent external validity of the DISC-IV diagnoses for CD and ODD in comparison with youth daily behaviour ratings. 48 Based on concerns about the validity of using the aggression and age of onset DSM-IV criteria to diagnose female CD, 49 we modified the DISC slightly, as we have done in our previous studies of CD in girls. First, we rephrased Physical Child Abuse Potential in Adolescent Girls: Associations With Psychopathology, Maltreatment, and Attitudes Toward Child-Bearing the question on fighting to read: "Do you often get into fights?" rather than "Do you often start fights?" Second, our diagnostic algorithm requires that antisocial behaviours be demonstrated for at least 1 year before the interview, instead of onset before age 13.
Diagnoses were made based on meeting criteria from the DISC-Youth or Parent Versions. Adolescents may not reveal behaviours to their parents (a false negative on DISC-Parent Version) or they may minimize their antisocial behaviour on report (a false negative on DISC-Youth Version). 50 Therefore, we took all data as equally valid. 51 Girls were placed into 1 of 4 diagnostic groups based on the results of the interview: no disorder (no lifetime history of a psychiatric disorder); INT (current major depressive disorder or anxiety disorder, but no externalizing disorders); CD; and CD+INT. The CD groups did not exclude the other externalizing disorders of ODD or attention-deficit hyperactivity disorder.
Alcohol, marijuana, or other drug abuse or dependence were combined into a single dichotomous variable (present or absent) called SUDs. SUDs was an exclusion variable for the no disorder group, but not for the other diagnostic groups. However, creating a super normal no disorder group would have compromised generalizability of our findings, thus girls were included if they had experimented with substances, defined as lifetime usage of less than 5 times (this is the cut point used in the DISC-IV).
Personal exposure to maltreatment was measured with the CTQ, a 28-item self-report inventory assessing 5 types of maltreatment: emotional, physical, sexual abuse, emotional, and physical neglect. 52 The results are highly stable over time, show convergent and discriminate validity with other trauma instruments, and have good agreement with other sources of trauma data and validated in adolescents. 52, 53 The total score was used; higher scores indicated more exposure to maltreatment.
Preparation for transition to motherhood was assessed with the CAQ. 54 This 76-item self-report instrument was designed for women at all reproductive stages, including those who have never been pregnant: they are instructed to imagine what they will feel like when they become pregnant. 54 The higher the score, the more positive the attitudes.
Full-scale IQ was measured by the Kaufman Brief Intelligence Test. 55 A well-established brief test of intelligence, it yields a score for verbal and nonverbal aspects of intelligence. The instrument was standardized on a national representative sample. 55 Split-half and testretest reliabilities were good for children and adolescents. Construct and concurrent validity ranged from adequate to good. The composite score was used for analysis.
Demographic data were collected with a structured parent interview that included race and social class (scored with the Hollingshead Four-Factor Index of Social Status). 56 The Hollingshead uses 4 factors (education, occupation, sex, and marital status) to compute social status. Once computed, social status is reported along 5 social strata, ranging from major business and professional to unskilled labourers and menial service workers. If 2 parents contributed equally to the girl's support, the highest SES score was used.
Data Analysis
Data were checked for outliers and missing data; distributions of dependent variables were checked for normality. Descriptive statistics were used to characterize the sample and univariate statistics were used to examine the relations between the predictor variables and the dependent variable. General linear modelling was used to determine the best model to predict CAPI scores. Two-tailed tests were used and statistical significance level was set at P < 0.05. SPSS Statistics version 17.0 (SPSS Inc, Chicago, IL) and STATA 9.0 57 were used for the analyses.
Results
Sample Characteristics
The mean age of the sample was 15.8 years (SD 0.6 years). The sample comprised higher proportions of Caucasian (55%) than African-American girls (45%) and more girls from the lower 3 social classes (58%) than the upper 2 (42%). Although we recruited the sample for the main study so that the 4 psychopathology groups were about equal, for our study, some girls were excluded, as described above. Therefore, there were more girls in this study with CD+INT (31%) than any other group (CD 25%; INT 17%) and fewer in the no disorder group (27%). The mean CAPI score was 182.7 (SD 107.7). The mean total score on the CTQ was 42.8 (SD 16.3). The mean score on the CAQ was 211.4 (SD 30.4) and the mean full-scale IQ for the group was in the average range 95.2 (SD 12.9).
Nearly every independent variable was significantly associated with CAPI scores in the univariate analyses. Child abuse potential was associated with more negative attitudes toward childbearing (r = -0.33, P < 0.001), more exposure to maltreatment (r = 0.53, P < 0.001), lower IQ (r = -0.24, P = 0.001), and lower SES score (r = -0.22, P = 0.003). Both CD and INT were associated with greater child abuse potential, as depicted in Figure 1 (P < 0.001). The interaction between CD and INT was not significant ( Figure  1) . Race was not associated with CAPI scores (P = 0.08).
Girls with SUDs had greater child abuse potential (mean 231.4 [SD 104.9] for girls with SUDs, compared with 170.9 [SD 106.9] without SUDs, P < 0.001). However, 37 of the 38 girls who met criteria for SUDs also met criteria for CD. As girls with SUDs were, in effect, a subgroup of girls with CD, it was not surprising that SUD did not predict CAPI in multiple regression that also included CD. Girls with CD who also had SUDs had CAPI scores (mean 230.9 [SD 99.6]) that were not significantly higher than girls with CD without SUDs (mean 210.5 [SD 108.4], P = 0.32).
We examined variables significantly associated with CAPI (IQ, SES, attitudes toward child-bearing, exposure to maltreatment, CD, and INT) to determine interactions in association with child abuse potential. For each pair of these independent variables, we fit a regression with CAPI as the Physical Child Abuse Potential in Adolescent Girls: Associations With Psychopathology, Maltreatment, and Attitudes Toward Child-Bearing dependent variable and the 2 variables and their interaction as independent variables. There was a significant interaction between CAPI scores, SES, and exposure to trauma (P = 0.008). Girls exposed to maltreatment had significantly higher CAPI scores, whether they came from high or low social classes. There was also a significant interaction between CD and preparedness for mothering (P = 0.02), illustrating that positive attitudes had a substantially stronger protective effect among girls without CD than girls with CD ( Figure 2 ). This was not the case for girls with INT. Figure 3 illustrates that girls with CD had higher potential for child abuse whether they had been exposed to trauma and neglect or not; this was not the case for the group without CD (P = 0.004). The same general finding was true for IQ levels: IQ had a protective effect from child abuse potential in the girls without CD, but not in those with CD (P = 0.02) ( Figure 4 ). Neither of these relations were significant for girls in the internalizing disorders group.
We estimated multiple regression with child abuse potential as a dependent variable and the significant participant characteristics from the above analyses as covariates. Table  1 reports the model's coefficients, in order of decreasing absolute value of the standardized regression coefficient (β). The most important correlate of child abuse potential was INT.
Additional statistically significant correlates were childhood exposure to maltreatment, childbearing attitudes, and CD. SES and IQ were not significantly associated with CAPI in the final model, and none of the interactions were statistically significant. This model explained an adjusted R 2 of 46% of variance in CAPI scores.
Discussion
Our study demonstrated that the physical child abuse potential in 15-to 16-year-old nonpregnant adolescent girls was associated with having CD, INT, negative attitudes toward child-bearing, and childhood exposure to maltreatment. Many of our findings support previous studies in adolescent and adult mothers. This is important for 2 reasons. First, because we studied young women who were not yet mothers, our findings indicate that offspring maltreatment cannot be wholly due to economic disadvantages and social stressors that accompany adolescent motherhoodvaluable information for prevention efforts. Second, we have replicated findings from studies of adolescent and adult mothers, which provides additional support for the hypotheses about etiologies of offspring maltreatment. Specifically, we have added to the literature linking child abuse potential with maternal psychopathology, 12, 13, 21, 58, 59 maternal exposure to maltreatment, 5, 60 and preparedness for mothering. 61 Despite several reports that maternal SUD is a major factor in child abuse or child abuse potential scores, 13, 19, 20, 62 our sample did not demonstrate this association once the effects of INT and CD were taken into account. However, our data are consistent with other studies demonstrating that the effect of maternal SUDs may be better explained by antisociality or depression. 16, 58 Approaches to the prevention of child abuse in young women should be tailored to the type of psychopathology that most affects the risk for maltreatment.
Our findings indicate that exposure to abuse or neglect puts one at risk for future abusive behaviour. Although disputed in the past, 63 this association has been reported frequently in recent studies. 17, [64] [65] [66] Our findings are similar to those reported in one of the few studies using the CAPI with a nonpregnant, nonparent sample of teens. 27 The effect of preparation for mothering, as measured by the CAQ, is consistent with other studies of this construct, although it has been measured in various ways. 28, 29, 31, 39 Our data highlight the need to continue prevention efforts that include education about mothering expectations and attitudes for at-risk young women.
The results indicate that factors associated with child abuse potential interact in complex ways. First, there was a significant interaction between CAPI scores, SES, and exposure to trauma. Girls exposed to maltreatment had significantly higher CAPI scores, whether they came from high or low social classes. Second, the child abuse potential of girls without CD varied substantially in response to the risk factor of childhood exposure to maltreatment and the potentially protective factors of higher IQ, higher SES, and good preparation for mothering. However, the child abuse potential of girls with CD tended to be high, regardless of the presence or absence of these risk and protective factors. This was not the case with girls who had INT.
We speculate several explanations for our findings on girls with CD. People with antisocial behaviour, including CD, are often narcissistic 67, 68 and may score higher on the CAPI because the items unintentionally measure this construct. They also are often physically aggressive, a characteristic, when present in young women, that is associated with high rates of physical injuries in offspring. 68 Studies of parenting behaviours in young mothers with antisocial behaviour demonstrate interactions with their infants and children that are characterized by hostility, harshness, lack of empathy, and disinterest. 9, 14 Thus aggressive tendencies of CD may be driving CAPI scores higher in pre-mothers. CD is frequently comorbid with SUDs and it is possible that the combination of disorders increases child abuse potential. We could not fully test this hypothesis because almost all girls with SUDs had CD. However, arguing against this explanation is that the mean CAPI score for the CD and SUDs subgroup was no different than the CD and no SUDs subgroup. No matter which of these explanatory mechanisms are correct, protective factors appear to be less important for child abuse potential in girls with CD.
None of the interactions were statistically significant in the final model. We believe that this is due to our moderate sample size, but but these interactions should be reexamined in a larger sample.
Our findings present somewhat of a dilemma. If a girl had no disorder or had INT, factors such as exposure to trauma, preparedness for child-bearing, IQ, and social class moderated her child abuse potential. Current prevention programs could be effective in training young women who are not yet parents to become nonabusive mothers. Treatment of any psychopathology will undoubtedly improve outcomes. However, girls with CD seem to have a child abuse potential beyond the effects of these factors. If so, it suggests that we need a different preventive strategy for this population, particularly in light of the high rate of girls with antisocial behaviour who become young mothers. 9, [69] [70] [71] Despite much of the child abuse literature focusing on sociodemographic characteristics of mothers, we did not find an association between race and social class and CAPI scores in the final model. As we had nearly equal proportions of Caucasian and African-American girls in our study and the sample included the full range of social classes, we do not think our finding is due to a type II error.
Our results indicate that risk profiling for child abuse cannot be accomplished with a model based on race or social class. Several characteristics of our study limit the generalizability of our results. The primary issue is the design. All data were collected concurrently with instruments in which the time frames included the present. Therefore, we were unable to establish causal directions between the variables. The ideal design would be longitudinal, with the outcome being postnatal CAPI scores.
The second limitation is how we used the CAPI. Our data demonstrate that administering the CAPI to pre-parent teens is feasible and will yield a wide range of scores. However, because of concerns about the validity in adolescents of the standard adult clinical cut-point, 38, 43, 44 we opted to use the scale score. While a prudent choice for research, prevention program planning is optimal when people are categorized according to a cut-off, which we cannot provide. More research is needed on the development of appropriate clinical cut-off scores in the adolescent population.
In summary, our study demonstrates that adolescent girls who are not yet mothers vary in physical child abuse potential. Higher scores for child abuse potential are best explained by internalizing and externalizing types of psychopathology, individual exposure to maltreatment, and negative attitudes toward child-bearing. The findings suggest that we should consider working with girls who have certain types of psychopathology, particularly CD, before they get pregnant to reduce potential for future abuse. Further, our data suggest that usual approaches to preventing abuse, such as education about child-bearing, may need to be supplemented or changed in some way for girls with CD.
